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[NAME OF DOCUMENT] WHAT IS CLAIMED IS 

A power supply apparatus for vehicles comprising: 

a power circuit powered by a battery mounted on a 
vehicle through the switch circuit, which Is opened In 
5 response to closing of an engine key; 

a control circuit operated by the power current 
supplied from said power circuit, said control circuit 
processing various forms of data on vehicle operation, 
operating for a predetermined period of time even 
10 after opening of the engine key, thereby collecting 
data, and supplying the opening signal to the switch 
circuit even subsequent to completion of data; and 

a timer circuit wherein the time of a timer longer 
than said predetermined time Is set, said timer 
15 circuit performing a time limiting operation 

subsequent to opening of the engine key and forcibly 
supplying the opening signal to the switch circuit 
after the lapse of the time preset on the timer. 
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[NAME OF DOCUMENT] SPECIFICATION 

[TITLE OF THE INVENTION] Power Supply Apparatus for 
Vehicle 

DETAILED DESCRIPTION OF THE INVENTION 
5 [FIELD OF THE INVENTION] 

The present Invention relates to a power supply 
apparatus for vehicle preferably used in a vehicle 
wherein the operation data is collected automatically 
after traveling has stopped. 
10 Publication of Unexamined Application 1987-156063 

[PRIOR ART] 

As the semiconductor integrated circuits are 
produced on a high-volume production basis and high- 
volume production technology is improved, a control 

15 circuit having a computer function capable of 

complicated data processing in a shorter period of 
time has come to be incorporated into varieties of 
industrial machines and consumer electronics* This 
trend also applies to a vehicle such as a private car, 

20 bus or truclc. A control circuit with a built-in 
computer is introduced to transmit an alarm and 
various forms of information in conformity to driving 
conditions, and to control the vehicle operation data. 
Vehicle driving safety or driver's safety control is 

25 getting more and more reliable. 



In a vehicle power supply apparatus 1 shown in Fig. 
2, a control circuit 4 composed of a central 
processing unit 3 connected with a storage circuit 2 
incorporating a bubble memory, magnetic tape, floppy 
5 disk and others is operated by a power current from a 
power circuit 5. The power circuit 5 is connected 
through a switch circuit 7 to the battery 6 that is 
charged during the traveling of the vehicle. The 
switch circuit 7 is closed by the current passing 

10 through the engine key 8 for starting the vehicle 
engine. To be more specific, when the engine is 
started by the closing operation of the engine key 8, 
the voltage of the battery 6 passing through the 
engine key 8, divided by the voltage dividing 

15 resistors Ra and Rb, is applied to the base of the 

transistor Qa through a diode Da. The transistor Qa 
whose emitter is grounded has the collector connected 
to the base of the transistor switch Qb. This 
arrangement allows the transistor switch Qb to conduct 

20 as the transistor Qa conducts, whereby the switch 

circuit 7 is closed, and power is supplied from the 
battery 6 to the power circuit 5. The power circuit 5 
provides a stable supply of d.c. 5-volt power voltage 
to the power terminal Vd of the central processing 

25 unit 3 of the control circuit 4. As power voltage is 
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supplied, the central processing unit 3 applies 
arithmetic processing to the various forms of data on 
vehicle operation, and allows the predetermined 
required data to be stored in the storage circuit 2. 
5 After the vehicle has stopped traveling and the engine 
key 8 has been turned off, the central processing unit 
3 is required to be operated for only a very short 
time until the central processing unit 3 terminates 
collection of the vehicle operation data. Accordingly, 
10 the output of the detection circuit 9 for detecting 
that the engine key 8 has opened is supplied to the 
central processing unit 3. After the lapse of a 
predetermined time, the central processing unit 8 per 
se supplies the opening signal to the switch circuit 7. 
15 To be more specific, the high-level opening signal 

outputted from the central processing unit 3 has its 
polarity Inverted by the inverter circuit 10, and is 
supplied to the base of the transistor Qa of the 
switch circuit 7 as a low- level opening instruction. 
20 This procedure allows the switch circuit 7 to open. It 
should be added that the detection circuit 9 is 
provided with a comparator circuit 9a wherein the 
voltage obtained by resistance division of the output 
voltage of the power circuit 5 is supplied to the non- 
25 inverting input terminal, and the voltage of the 



battejry 6 passing through the engine key 8 Is supplied 
to the Inverting Input terminal equipped with a zener 
diode Zd. The central processing unit 3 determines 
whether engine key 8 is open or closed, in conformity 
5 to the high/ low status of the output of the comparator 
circuit 9a. 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
By software processing using a deadman loop during 
the traveling of the vehicle, or by the interrupt of 

10 the output of the detection circuit 9 when the engine 
key 8 has been turned off, the above-mentioned 
conventional vehicle power supply apparatus 1 ensures 
that the central processing unit 3 inside the control 
circuit 4 does not run out of control. However, when 

15 the central processing unit 3 goes out of control for 
some reasons even if the detection circuit 9 has 
supplied an Interrupt output, the central processing 
unit 3 remains without outputtlng an opening signal, 
with the result that the transistor switch Qb remains 

20 conducting and the power circuit 5 continues to 

consume the current after the vehicle has stopped. 
This will cause the battery 6 to be discharged 
completely, namely, the battery will go dead. If an 
attempt is made to operate the engine, it will fall to 

25 start and the vehicle will fall to travel. Such a 
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problem has been found In the prior art. 
[MEANS FOR SOLVING THE PROBLEMS] 

The present invention solves the above-mentioned 
problems of the prior art. The power supply apparatus 
5 for vehicles according to the present Invention 
comprising: 

a power circuit powered by a battery mounted on a 
vehicle, through the switch circuit, which is opened 
in response to closing of an engine key; 

10 a control circuit operated by the power current 

supplied from the power circuit, this control circuit 
processing various forms of data on vehicle operation, 
operating for a predetermined period of time even 
after opening of the engine key, thereby collecting 

15 data, and supplying the opening signal to the switch 
circuit subsequent to completion of data; and 

a timer circuit wherein the time of a timer longer 
than the above-mentioned predetermined time is set, 
this timer circuit performing a time limiting 

20 operation subsequent to opening of the engine key and 
forcibly supplying the opening signal to the switch 
circuit after the lapse of the time preset on the 
timer . 

[OPERATION OF THE INVENTION] 
25 In the present invention, a control circuit 
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operated by the power current supplied from the power 
circuit collects data by operating for predetermined 
period of time even after opening of the engine key. 
Parallel to the opening signal output ted to the switch 
5 circuit of the power circuit by this control circuit 
after completion of data collection, a timer circuit 
wherein the time of a timer longer than the above- 
mentioned predetermined time Is set forcibly supplies 
the opening signal to the switch circuit, when the 
10 time preset on the timer has elapsed subsequiant to the 
opening operation of the engine key. This procedure 
prevents unwanted power consumption of the battery 
resulting from the control circuit getting out control. 
[EMBODIMENT] 

15 The following describes an embodiment of the 

present Invention with reference to Fig. 1. Fig. 1 Is 
a circuit configuration diagram representing a vehicle 
power supply apparatus as an embodiment of the present 
Invention. 

20 In Fig. 1, a vehicle power supply apparatus 11 has 

a timer circuit 12 arranged between the control 
circuit 4 and switch circuit 7 to ensure that the 
central processing unit 3 will not run out of control 
after the engine 8 has been turned off. This timer 

25 circuit 12 Is composed of: 



a transistor switch Q actuated by the output of 
the detection circuit 9 for detecting that the engine 
key 8 has been opened; 

a time constant circuit 13 equipped with a 
5 capacitor C whose charging /discharging is controlled 
by this transistor switch Q; and 

a AND gate 14 for finding out a logical sum 
between the output of the inverter circuit 10 
connected to the central processing unit 3 and the 
10 output of the time constant circuit 13. The output of 
the And gate 14 is supplied to the base of the 
transistor Qa through the diode Db. 

The time constant circuit 13 is constructed in 
such a way that a parallel connection circuit of a 
15 diode D for quick charging and a discharge resistor R 
is arranged between the capacitor C and power circuit 
5. 

Here the traveling vehicle is stopped and the 
engine key 8 is turned off. Assume in this case that a 

20 trouble has occurred to the central processing unit 3 
and the opening signal is not outputted to the switch 
circuit 7, even after the lapse of time required for 
the operation data collection. Then the detection 
circuit 9 outputs the high-level signal to the timer 

25 circuit 12 when the engine key 8 is turned off. 
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Accordingly, the transistor switch Qa Inside the timer 
circuit 12 conducts. As a result, with conduction of 
the transistor switch Q, the time constant circuit 13 
is grounded. The capacitor C having been charged by 
5 the power voltage of the power circuit 5 starts 
discharging. When the terminal voltage of the 
capacitor C is reduced below the threshold voltage of 
the AND gate 14, the output of the AND gate 14 goes 
low. Then the transistor Qa and the transistor switch 

10 Qb in the switch circuit 7 is cut off in succession. 
When the transistor switch Qb stops conducting, the 
switch circuit 7 opens. This automatically cuts off 
power supply to the central processing unit 3, even if 
the opening signal is not produced due to the central 

15 processing unit 3 running out of control. 

As described above, in the above-mentioned vehicle 
power supply apparatus 11, a control circuit 4 
operated by the power current supplied from the power 
circuit 5 collects data by operating for predetermined 

20 period of time even after opening of the engine key 8. 

Parallel to the opening signal outputted to the switch 
circuit 7 of the power circuit 5 by this control 
circuit 4 after completion of data collection, a timer 
circuit 12 wherein the time of a timer longer than the 

25 above-mentioned predetermined time is set forcibly 
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supplies the opening signal to the switch circuit 7, 
when the time preset on the timer has elapsed 
subsequent to the opening operation of the engine key 
8. Because of this structure, 
5 even when the control circuit 4 goes out of 

control for some reasons and the opening signal is not 
outputted to the switch circuit 7 after opening of the 
engine key 8, the switch circuit 7 is forcibly opened 
by the output of the timer circuit 12 after the lapse 

10 of a predetermined time. This arrangement cuts off 

power supply to the control circuit 4 for a redoubled 
margin of safety, whereby the control circuit 4 
running out of control can be put to normal conditions 
and the unwanted power consumption by the control 

15 circuit 4 can be minimized, with the result that the 
battery 6 is prevented from being discharged. 
[EFFECTS OF THE INVENTION] 

As described above, a control circuit operated by 
the power current supplied from the power circuit 

20 collects data by operating for predetermined period of 
time even after opening of the engine key- Parallel to 
the opening signal outputted to the switch circuit of 
the power circuit by this control circuit after 
completion of data collection, a timer circuit wherein 

25 the time of a timer longer than the above-mentioned 
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predetermined time is set forcibly supplies the 
opening signal to the switch circuit, when the time 
preset on the timer has elapsed subsequent to the 
opening operation of the engine key. Because of this 
5 structure, even when the control circuit goes out of 

control for some reasons and the opening signal is not 
outputted to the switch circuit after opening of the 
engine key, the switch circuit is forcibly opened by 
the output of the timer circuit after the lapse of a 

10 predetermined time. This arrangement cuts off power 
supply to the control circuit for a redoubled margin 
of safety, whereby the control circuit running out of 
control can be put to normal conditions and the 
unwanted power consumption by the control circuit can 

15 be minimized, with the result that the battery is 
prevented from being discharged. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a circuit configuration diagram 
representing a vehicle power supply apparatus as an 

20 embodiment of the present invention; and 

Fig. 2 is a circuit configuration diagram 
representing an example of the prior art vehicle power 
supply apparatus. 

11. Vehicle power supply apparatus 

25 4. Control circuit 
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5. Power circuit 

6 . Batteiry 

7. Switch circuit 

8 . Engine key 

5 12. Timer circuit 

Applicant of Utility Model Registration 
MURAKAMI Ryuulchi, Representative Director of 
Nippon Home Electronics Co. , Ltd. 



[NAME OF DOCUMENT] DRAWINGS 
Fig. 1 

a. Control circuit 

b. Central processing unit 

c. Timer circuit 

d. Detection circuit 
2. Storage circuit 

5. Power circuit 

6 . Battery 

7. Switch circuit 

8. Engine key 

11. Vehicle power supply apparatus 
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Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects^d the images include but are not limited to the items checked: 



lU BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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